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ABSTRACT

The thermal decomposition of the paper sludge with poly(acrylonitrile~-butadiene-styrene)
was using a thermal analysis techniques in the stream of nitrogen gas of 30ml/min at vari-
ous heating rates from 4 to 20°C/min.

The mathmatical, derivative and integral method were used to obtain values of activation
energy of decomposition reaction.

1. The values of activation energy evaluated by derivative and Intergral method were con-
sistent with each other very well.

2. The maximum value of heat of decomposition evaluated by DSC method was 10.120cal/
g at weight ratio of paper sludge/ ABS=20/80.

3. The thermogravimetric trace curve agreed with the theoretical equation.
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1. TG, DTG unit 8. balahce weight adjust.mg
2. DTA, DSC unit mechanism
3. temperature controller 9. atmosphere control unit
4. pen recorder 10. drying bottle
5. gas flow attachment 11. vacuum pump
6. sample holder 12. nitrogen cylinder
7. electric furnace

Fig. 1. Schematic diagram of thermogravimetric
analyzer.

Table 1. Thermal degradation conditions.

Sample weight 8+0.1lmg
Heating rate 4~20C
Isothermal temperature 500°C
Atmosphere N, gas 30ml
TG range 10mg
DSC range 16mcal/sec
DTA range 25uV
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Fig. 2. Variation of TG curves of weight ratio of
sludge/ABS degraded in the stream of ni-
trogen gas at the heating rate of 20°C/min.

Table 2. Variation of initial decomposition temper-
ature for various weight ratio of sludge/
waste plastics.

Heat Weight initial _ Final '
eating ratio decomp051- decom;)os1-
. rate' sludge/ tion tion

(°C/min) ABS tempera- | tempera-
ture(C) ture(C)

100/0 81.1 425.6

- 80/20 86.6 474.4

60/40 85.6 471.1

20 50/50 71.6 475.3

40/60 118.2 469.4

20/80 1443 | 4447

0/100 183.5 425.5
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Fig. 3. Friedman plots at the following fractional
weight losses for the thermal decomposition
at weight ratio of Sludge/ABS=20/80.

Table 3. Thermal properties of various weight
ratio of sludge/waste plastics by TG.

We;ilil'ét rjtio Acti:ftion Reaction
Method wasgtz E? ?Kci}], / order
plastics mol) (n)
100/0 23.3 2.5
80/20 45,1 2.0
Deriva. 60/40 58.2 2.5
. 50/50 55.6 1.8
tion 40/60 46.7 15
20/80 64.5 2.0
0/100 54.6 14
100/0 35.3
80/20 52.9
60/40 53.8
Integral 50/50 55.1
40/60 42.1
20/80 58.0
0/100 57.4
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Fig. 4. Ozawa plots at the following weight losses
for the the thermal decomposition at weight
ratio of Sludge/ABS=20/80.
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Fig. 5. DSC trace for the weight ratio of sludge/
ABS at 20C/min heating rate in the
stream of nitrogen gas.

Table 4. Heat of decomposition various weight
ratio of sludge/ABS by TG.

Weight ratio Heat of decompostien
sludge/ABS (cal/g)
100/0 5,200
80/20 5,445
60/40 9,270
50/50 7,385
40/60 6,860
20/80 10,120
0/100 9,630

#So] Fig. 59 DSCZ
¢ 4 9ok

Fig. 6& 7}d4% 20°C/mine] 4 &8%|/ABS=
20/809] w3}ed o|2AFATAHAE bl Ao
2 BE upe} o] Ao 7 E3
HSEEERAE o]48 o]2AFFTAAT AA
Agoz 73 AAGFTHTAA ] AAAA 091
2 7Y dxgeg Eaus4enias YRS
g4 F Uitk

Al Azte} A9 dAde

110

1.00

- Calculated : . ~-
Experimcant ©.........

0.00 S S S SO S TR
0 100 260 300 400 £00

Temperature (C)

Fig. 6 Experimental and calculated TG curve for the
20°C/min heating of weight ratio of sludge/
ABS=40/60(correlation coefficent:0.912)
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